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Abstract: This paper analyzes the relationship between the condition school buildings and 
student achievement in primary schools in Norway and highlights the importance of estimation 
uncertainty when interpreting the empirical results. The findings indicate that the relationship 
between school building conditions and student achievements is for the most part statistically 
insignificant. However, this is more due to large estimation standard errors than small 
coefficients. Hence, even though I for the most part cannot reject a zero effect, I cannot reject a 
sizable effect either. 
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INTRODUCTION 
After labor, public facilities are probably the second most important input in the 
production of important welfare services, such as primary education. Several public inquiries 
reveal that a large proportion of Norwegian public schools are in an unsatisfactory condition due 
to inadequate maintenance (Riksrevisjonen,1 2004-2005; Arbeidstilsynet,2 2013). This is consistent 
with several other studies that also conclude that buildings in decay or insufficient maintenance 
were a substantial problem in Norwegian local governments3 .  
One may thus worry that poor building conditions can adversely affect student outcomes. 
A few earlier studies have investigated this in the Norwegian context, but their conclusions seem 
to diverge. Whereas Hopland (2012) conclude that there is little direct effect from building 
conditions4, Hopland and Nyhus find that student satisfaction with the physical environment 
 
1 The Office of the Auditor General of Norway. 
2 The Norwegian Labor Inspection Authority. 
3 “NOU Nr. 22 (2004) | Enhanced Reader,” accessed August 15, 2021, moz-extension://889f3b2b-ef81-4cc6-
97aa-94eaba41a0a5/enhanced-
reader.html?openApp&pdf=https%3A%2F%2Fdibk.no%2Fglobalassets%2Feksisterende-
bygg%2Fpublikasjoner%2Fnou2004_velholdte-bygninger-gir-mer-til-alle.pdf; Lars-Erik Borge and Arnt Ove 
Hopland, “Maintenance and Building Conditions in Norwegian Local Governments: Economic and Political 
Determinants,” Norwegian University of Science and Technology, Nro 8 (2012): 2012; Arnt O Hopland and 
Sturla Kvamsdal, “Building Conditions in Norwegian Local Governments: Trends and Determinants,” Facilities 
(2019); Arnt O Hopland and Sturla Kvamsdal, “Concerns among Local Government Facility Managers: A 
Norwegian Survey,” Facilities (2018). 
4 Arnt Ove Hopland, “School Building Conditions and Student Achievements: Norwegian Evidence,” Hopland, 
AO (Ed.) 266 (2012). 
 
 




does affect student outcomes 5 . Moreover, Hopland and Nyhus  find that students that are 
satisfied with their physical learning environment put in more effort at school than those who are 
not, suggesting that good school building conditions boost student motivation6. Hopland offers a 
plausible argument for these diverging results, pointing out that the correlation between technical 
conditions and user (i.e., student) satisfaction with the facilities is quite low. Hence, the technical 
measure may fail to capture several characteristics that are important to students7. 
In this paper, I suggest a different interpretation of the differences. I revisit the findings 
in Hopland (2012) and perform additional empirical investigations using the same data. I 
conclude that the data do not necessarily indicate that there is a zero correlation between school 
buildings and student achievements. There are two reasons for this. First, both Hopland (2012) 
and the present paper present a statistically significant correlation between school building 
conditions and test scores in English. Moreover, the statistically insignificant results are 
insignificant due to large estimation standard errors rather than coefficients that are close to zero. 
I thus suggest that the diverging conclusions in the Norwegian studies at least to some extent are 
based on an interpretation that puts too much weight on statistical significance. 
The results indicate a significantly negative relationship between poor school building 
conditions and test scores in English. The coefficient translates to an effect of about 6-7 % of a 
test score standard deviation when controlling for a large set of other factors that could affect 
student achievement. 
I find no statistically significant relationship between poor school building conditions and 
test scores in mathematics and Norwegian. However, this is not because the estimated 
coefficients are particularly close to zero, but because the corresponding estimation standard 
errors are quite large. Taken on face value, the coefficients indicate an effect of 3-5 % 
(mathematics) and 2 % (Norwegian) of a test score standard deviation when including the full set 
of control variables. Even though this is substantially less than when estimating English test 
scores, it is still not an exactly estimated zero effect. 
 The low significance is interesting in itself and may indicate that the difference between 
the schools in the different building condition categories is too small for it to matter for student 
achievements. In a wealthy country, such as Norway, one may have those minor issues 
concerning the building conditions are sufficient for a school to be reported as having poor 
buildings.  
However, since the coefficients are imprecisely estimated, it is also of interest to 
investigate how large effects that cannot be rejected by statistical tests by looking at the 95 % 
confidence interval. When including control variables, I find that I cannot reject a coefficient for 
poor school buildings as large as 12-13 %, 7-8 %, and 12-14 % of a test score standard deviation, 
when estimating test scores in mathematics, Norwegian, and English, respectively. 
 
5 Arnt O. Hopland and Ole Henning Nyhus, “Does Student Satisfaction with School Facilities Affect Exam 
Results?: An Empirical Investigation,” Facilities (2015). 
6 Arnt O. Hopland and Ole Henning Nyhus, “Gender Differences in Competitiveness: Evidence from 
Educational Admission Reforms,” B.E. Journal of Economic Analysis and Policy (2016); Arnt O. Hopland and 
Ole Henning Nyhus, “Learning Environment and Student Effort,” International Journal of Educational 
Management (2016); Arnt O. Hopland and Ole Henning Nyhus, “Learning Environment and Student Effort 
Article Information,” International Journal of Educational Management (2016). 
7 Arnt O. Hopland, “How Related Are Technical and Subjective Measures of Building Conditions?: The Case of 
Norwegian Public Schools,” Facilities (2014). 
 
 




It should be emphasized that it is not straightforward to evaluate the effect of school 
building conditions 8. The main reason is that it is difficult to disentangle the effect from facilities 
and other resource inputs. If one does not properly control for all other resources used in school, 
one risk that a part of the coefficient for school buildings actually captures the effect from other 
resources. This is why we observe that the coefficients for poor school buildings are consistently 
smaller when I include the large set of control variables that also include other resources. 
 The remainder of the paper is organized as follows: Section 2 discusses the background 
and some of the related literature. Section 3 presents the data and empirical strategies. I present 
the results in Section 4, before offering some concluding remarks in Section 5. 
 
LITERATURE REVIEW 
Earlier literature suggests several plausible mechanisms through which school building 
conditions may affect student achievement. Some suggest that improving environmental 
conditions may bring substantial gains to student achievements by reducing distractions and 
missed school days9. Taskinen et al. find a relationship between poor indoor climate and asthma 
and other respiratory problems 10 . Buckley et al. (2005) propose that better school building 
conditions can also benefit teachers by improving their morale and reducing absenteeism and 
turnover, giving an indirect effect from building conditions on student achievement11. Hopland 
and Nyhus find a positive correlation between satisfaction with the physical learning environment 
and in-school student effort, suggesting that also student motivation is affected by school 
building conditions12. 
Even though the literature suggests several plausible mechanisms, several recent empirical 
investigations, even within the Norwegian context, are interpreted as giving diverging results, as 
discussed in the introduction13. The condition of school buildings is a topic that leads to much 
debate also in other countries such as the US14, Denmark 15, Indonesia16 and the United Kingdom 
17. Also internationally, the empirical literature is inconclusive with regards to the extent school 
facilities affect student achievements. Hopland  find a significant correlation in three of the eight 
 
8 Hopland and Kvamsdal, “Building Conditions in Norwegian Local Governments: Trends and Determinants.” 
9 Mark J Mendell and Garvin A Heath, “Do Indoor Pollutants and Thermal Conditions in Schools Influence 
Student Performance? A Critical Review of the Literature,” Indoor air 15, no. 1 (2005): 27–52; Glen I Earthman, 
“School Facility Conditions and Student Academic Achievement” (2002). 
10 T Taskinen et al., “Moisture and Mould Problems in Schools and Respiratory Manifestations in 
Schoolchildren: Clinical and Skin Test Findings,” Acta paediatrica 86, no. 11 (1997): 1181–1187. 
11 Jack Buckley, Mark Schneider, and Yi Shang, “Fix It and They Might Stay: School Facility Quality and 
Teacher Retention in Washington, B.C.,” Teachers College Record (2005). 
12 Hopland and Nyhus, “Learning Environment and Student Effort Article Information.” 
13 Borge and Hopland, “Maintenance and Building Conditions in Norwegian Local Governments: Economic and 
Political Determinants”; Hopland and Nyhus, “Does Student Satisfaction with School Facilities Affect Exam 
Results?: An Empirical Investigation”; Hopland and Nyhus, “Learning Environment and Student Effort.” 
14 Sarel Lavy and David L Bilbo, “Facilities Maintenance Management Practices in Large Public Schools, 
Texas,” Facilities (2009). 
15 Henrik Christoffersen and Karsten Bo Larsen, Den Fysiske Tilstand Af Folkeskoler Og Privatskolers 
Bygninger (Cepos, 2010). 
16 Maya Puspita Dewi and Muh Barid Nizarudin Wajdi, “The Influence of Organizational Commitment and 
Ethical Leadership Toward Employee Competency of the Department of Education in Tasikmalaya” (2019). 








rich industrial countries he studies18. In a study of Californian school districts, Cellini et al. find 
little if any effect from investment in school facilities on student achievements, when studying 
California and eight affluent countries, respectively19. However, while studying a poor school 
district in Connecticut, Neilson and Zimmerman  identify a strong and significant positive effect 
from investment in school facilities on student achievement20. One might thus hypothesize that 
the effect of investment in school facilities is stronger in poor than in rich districts, because of a 




The key explanatory variable is from a survey on public school buildings sent out by The 
Auditor General of Norway 21. A questionnaire was mailed to the department responsible for 
school buildings in 129 local governments. All large local governments (population size above 
20,000) were included. For the rest a stratified random sample was drawn, with stratification 
based on population size and local government revenue. The response rate was 85 percent, and I 
have building condition data for 464 primary schools in 107 Norwegian local governments.22  
The Auditor General asked the local governments to report up to ten school buildings 
built prior to 1985. New schools were excluded from the survey because the aim was to study 
whether maintenance was sufficient over time. Importantly, the Auditor General instructed the 
local governments with more than ten schools were instructed to report schools alphabetically, in 
order to avoid selection based on building condition, or any other potential grounds for selection.  
The timing of the report is such that it captures the school building conditions at the time 
when the students started in the first grade (fall 2005). Since school building conditions generally 
develop quite slowly, most students were most likely exposed to the same environment 
throughout their four years in school prior to the test. 
The local governments classified their school buildings using a standardized four-step 
scale, which is widely used in classification of building conditions in Norway.23 Zero indicates a 
building in very good condition, in practice new buildings, while three indicates a building in 
severely deteriorated condition. In the empirical analysis I use a poor buildings dummy (which 
equals one if the school is reported to be in category 2 or 3). 
Table 1 summarizes the different categories of the building condition index and presents 
descriptive statistics for the poor buildings dummy. 42 percent of the students attend schools 
with buildings in category 2, making this the by far most observed category. These buildings in an 
unsatisfying, but not critical, condition. 31 percent of the students attend schools with buildings 
on category 1. This category implies that the buildings are no longer new but are in good working 
 
18 Hopland, “How Related Are Technical and Subjective Measures of Building Conditions?: The Case of 
Norwegian Public Schools.” 
19 Stephanie Riegg Cellini, Fernando Ferreira, and Jesse Rothstein, “The Value of School Facility Investments: 
Evidence from a Dynamic Regression Discontinuity Design,” The Quarterly Journal of Economics 125, no. 1 
(2010): 215–261. 
20 Christopher A Neilson and Seth D Zimmerman, “The Effect of School Construction on Test Scores, School 
Enrollment, and Home Prices,” Journal of Public Economics 120 (2014): 18–31. 
21 “Riksrevisjonens Undersøkelse Av Kommunenes Ansvar for Skolebygninger” (2005), accessed August 15, 
2021, https://www.stortinget.no/no/Saker-og-publikasjoner/Saker/Sak/?p=32499. 
22 Local governments also reported building conditions for lower secondary schools. However, since the test 
scores used in this study are from primary school, data for lower secondary schools are not used.  
23 Norwegian Standard 3424 building Condition Analysis (NS3424 BCA). 
 
 




condition and only in need of normal maintenance. The distinction between category 1 and 
category 2 defines a central cut-off, since category 1 buildings are in a good condition, while 
category 2 buildings are in an unsatisfying condition. 
 The share of students in good-as-new buildings (category 0) is somewhat higher than the 
share of students in schools with buildings in the worst category (category 3), but the share is 
quite low for both categories. This indicates that a low share of the students attends schools with 
buildings that are either totally flawless or in severe decay and that much of the distinction 
between good and poor school buildings will be based on the mid-categories. The poor buildings 
dummy has an average value of 0.53, indicating that about half of the students attend schools 
with poor building conditions. 
 
Table 1: The building condition index 
Category Interpretation Frequency (%) 
0 In practice a new building  16 % 
1 Building in good working condition. Normal maintenance 
sufficient 
31 % 
2 Building which needs some improvement exceeding normal 
maintenance 
42 % 
3 Building in deteriorated condition. Critical improvements 
needed 
11 % 
 Poor buildings dummy  
Average 0.53  
(St.dev) (0.50)  
Obs 13,874  
The data are on the student level.  
The remaining data come from Statistics Norway, the Norwegian Social Science Database, 
and the Norwegian Directorate for Education and Training. I report summary statistics for the 
test scores in in Table 2. We note from the descriptive statistics that the different tests have 
somewhat different scaling, a point one should keep in mind when interpreting the coefficients in 
the empirical study. In order to be able to make comparison of the coefficients across the tests, I 
thus interpret the coefficients relative to the size of the standard deviation of each test score. This 
is a popular way to standardize coefficients in the education literature. The average scores are 54 
percent, 62 percent and 56 percent of the maximum value for the tests in mathematics, 
Norwegian and English, respectively. 
 
Table 2: Descriptive statistics. Test results 
 Mathematics Norwegian English 
Average score 26.10 19.86 22.56 
(St.dev) (9.13) (6.66) (8.16) 
Max/min 0/48 0/32 1/40 











I start out by estimating the linear regression  
 
                                      (1) 
 
where 
ijmy  is the test score for student i in school j located in local government m.   
captures the effect from the included measure(s) of building condition. is a vector 
of control variables. This includes important characteristics about the local government, the 
school, as well as individual and family characteristics that are known to have an impact on 
student achievements.24  
I extend the analysis compared to Hopland (2012) in one important way. While the local 
government characteristics included as control variables capture many important geographical 
differences, some important characteristics can be hard to observe and properly control for. If 
these unobservable differences are related to differences in the ability to provide educational 
services, the results will be biased due to omitted variables. I thus extend the analysis by 
controlling for systematical geographical variation, using a set of labor market region dummies as 
classified by Statistics Norway based on worker commuting statistics. Statistics Norway has 
divided the country into 90 different labor market areas consisting on average of 4.8 local 
governments. The local governments in this study are spread over 60 of these regions. In order 
to make the comparison with Hopland (2012) clear, I also run regressions without including the 
regional dummies.  
One caveat related to the extension should be mentioned. Even though the labor-market 
fixed effects probably reduce problems due to omitted variables, they might introduce another 
problem. Given the limited variation in school building conditions within each labor market 
region (because of few local governments in each region), the extension might lead 
multicollinarity and thus less precise estimates. 
Note also that in addition to the results I replicate and extend here, Hopland (2012) 
discuss several other variations of the estimation model. However, since the main point with this 
paper is to discuss the interpretation of the findings, I only look into the most important results 
here and refer interested readers to Hopland (2012) for more results. 
 
RESULTS AND DISCUSSION 
Table 3: Estimation of test results. OLS 
 (A) (B) (C) (D) (E) (F) 
VARIABLES Math Nor Eng Math Nor Eng 
       
Panel A: regional dummies 
included 
      
Poor buildings dummy -0.673 -0.267 -0.623** -0.412 -0.106 -0.546* 
(= 1 if building is in Cat 2 or Cat 
3) 
(0.420) (0.222) (0.301) (0.399) (0.205) (0.292) 
R-squared 0.035 0.025 0.034 0.142 0.118 0.080 
 
24 I introduce the variables as they appear in the analysis, and report descriptive statistics in the Appendix. 
 
 




       
       
       
Panel B: regional dummies 
excluded 
      
Poor buildings dummy -0.653 -0.340 -0.701** -0.318 -0.133 -0.499* 
(= 1 if building is in Cat 2 or Cat 
3) 
(0.415) (0.212) (0.292) (0.374) (0.165) (0.260) 
R-squared 0.001 0.001 0.002 0.122 0.103 0.063 
       
Control variables included No No No Yes Yes Yes 
Observations 13,474 13,162 13,457 12,764 12,490 12,752 
Robust standard errors  (clustered on local government level) in parentheses. Constant term (not 
reported) included 
** and * denotes significance on the 5 percent and 10 percent level, respectively. 
 
Table 3 presents the results from the OLS regressions. In Panel A I estimate the extended 
model where I have included regional dummies. In Panel B I estimate the model without regional 
dummies, similar as in Hopland (2012). In Columns (A)-(C) I estimate the test scores without 
control variables, while I include a large set of control variables in Columns (D)-(F). In order to 
save space in the main tables, I do not report the control variables in Table 3. I report the full 
regression tables with all variables in the appendix. 
The control variables include characteristics about the student and his or her family, 
school specific control variables, and local government characteristics. The characteristics about 
the student and his or her family include the student’s gender and the parents’ income and 
educational level. The school specific control variables include several variables capturing the 
resource situation in each school. The teacher/student ratio is important since it is a measure of 
the general resource use in the school and is thus likely be correlated with resources spent on 
maintaining the building infrastructure. I calculate it as the number of teacher man years in the 
school divided by the number of students. I also include the number of students, the share of 
teachers with a license to teach and a dummy indicating whether the school is a pure primary 
school (1.-7. grade) or a combined school (1.-10. grade). The dummy equals one if the school is a 
combined school. The variables describing the local government include the average gross 
income and the general educational level of the population which are given from the test score 
data bank provided by Statistics Norway. In addition, I include the local governments’ revenues 
and funds, population growth in the local government, the share of socialists in the local council 
and a variable describing the level of political fragmentation in the local council. The additional 
local government controls are similar to the variables used in Borge and Hopland’s (2012; 2017) 
investigation of determinants of maintenance expenditures and building conditions in Norwegian 
local governments. 
The poor buildings dummy comes out with a significantly negative coefficient on English 
test scores in all regressions. In the regressions without control variables, the coefficient is -0.623 
when including regional dummies and -0.701 when excluding the dummies. This corresponds to 
an effect of about 8-9 percent of a test score standard deviation (8.16 as reported in Table 2). The 
 
 




coefficients are a bit smaller when including control variables, -0.546 and -0.499 in Panel A and B, 
respectively. This corresponds to an effect of about 6-7 percent of a test score standard deviation. 
It thus seems there is a substantial correlation between school building conditions and test scores 
in English. 
The coefficient for the poor buildings dummy never comes out as statistically significant 
when estimating test scores in mathematics or Norwegian. However, this is not due to 
coefficients that are close to zero, but rather large estimation standard errors. When estimating 
test scores in mathematics, the coefficient ranges from -0.318 to -0.412 in the regressions with 
control variables. This corresponds to an effect of about 3-5 percent of a test score standard 
deviation (9.13 as reported in Table 2). Hence, the coefficients are not that much smaller than the 
statistically significant ones obtained when estimating test scores in English. 
 
When estimating the test scores in Norwegian, the coefficient for the poor buildings 
dummy ranges from -0.106 to -0.133 in the regressions with control variables. This indicates an 
effect of about 2 percent of a test score standard deviation (6.66 as reported in Table 2). This is 
substantial less than when estimating English test scores, but still far away from a precisely 
estimated zero. 
Before I proceed, it is important to note that the results in Table 3 indeed do indicate that 
building conditions have only a limited effect on student achievements. When I include control 
variables, building conditions do not come out as statistically significant when estimating two out 
of three test scores. This holds both when regional dummies are included and excluded from the 
model. The fact that we cannot reject that the conditional correlation is zero is important, and 
does deserve a fair amount of attention. 
The low significance may indicate that the difference between the schools in the different 
building condition categories is simply too small for it to matter for student achievements. In a 
wealthy country, such as Norway, one may have that minor issues concerning the building 
conditions are sufficient for a school to be reported as having poor buildings. Further, we have 
that a fairly low share of the students is enrolled in schools in one of the “extreme categories” 
(categories 0 and 3). This also points in the direction that the difference between school buildings 
reported to be in good and poor condition is not very large. Hence most students are enrolled in 
schools with buildings that are either, “quite good” (category 1) or “slightly poor” (category 2). It 
is possible that the differences between these schools are simply not severe enough to have any 
impact on the achievements. 
 
Table 4: 95% confidence intervals for the poor buildings coefficient 
 (A) (B) (C) (D) (E) (F) 
VARIABLES Math Nor Eng Math Nor Eng 
       
Panel A: regional dummies 
included 
      
Poor buildings dummy [-1.51, 0.16] [-0.71, 0.17]  [-1.22, -0.03] [-1.20, 0.38] [-0.51, 0.30] [-1.12, 0.03] 
(= 1 if building is in Cat 2 or Cat 3)       
Panel B: regional dummies 
excluded 
      
Poor buildings dummy [-1.48, 0.17] [-0.76, 0.08] [-1.28, -0.12] [-1.06, 0.42] [-0.46, 0.19] [-1.01, 0.02] 
(= 1 if building is in Cat 2 or Cat 3)       
 
 




       
Control variables included No No No Yes Yes Yes 
Observations 13,474 13,162 13,457 12,764 12,490 12,752 
 
However, low statistical significance is not the same as a zero estimate. Even though we 
based on many regressions cannot reject that the true correlation is zero, it is also worthwhile 
looking into which other values we cannot reject. Hence, I in Table 4 report the 95 percent 
confidence intervals to the estimated coefficients. 
We first note that only the English coefficients in Column (C) do not cross over into 
marginally positive values. This reflects that they are the only coefficients that are significantly 
negative at the 5 percent level (in Column (F) they are significant at the 10 percent level). At the 
other end of the confidence interval, we find the strongest negative relationship we cannot reject 
at the 5 percent level.  
When estimating math test score, we cannot reject a coefficient as low as about -1.50 in 
the OLS regressions without control variables. This corresponds to almost 17 percent of a test 
score standard deviation and would indicate a very strong relationship. When I introduce control 
variables, the largest coefficients that cannot be rejected can be translated to about 12-13 percent 
of a test score standard deviation. Hence, even after controlling for a substantial amount of 
important characteristic of the student, school, and local government, we still cannot reject a 
sizable effect from school buildings on the math test score. The story is the same, but the 
numbers are a bit smaller, for the Norwegian test score. The most negative values that cannot be 
rejected amount to about 11 percent of a standard deviation in the regressions without control 
variables, and 7-8 percent when they are included. The lowest bound for the coefficient for poor 
buildings in the English test score regressions suggest a relationship of about 15-16 percent of a 
test score standard deviation when the control variables are omitted. Once again, the relationship 
becomes weaker when introducing controls, and the strongest effect I cannot reject drops to 12-
14 percent of a test score standard deviation. 
 
CONCLUSION 
This paper studies the effects from school building conditions on student achievements 
in Norwegian primary schools using data from national tests in mathematics, English and 
Norwegian, combined with survey data on school building conditions. Riksrevisjonen, 
Arbeidstilsynet and Borge and Hopland document that a substantial share of Norwegian schools 
are in an unsatisfying condition but earlier studies diverge in their conclusions regarding to which 
extent this affects student achievements.  
Hopland conclude that there is little direct effect from building conditions, while 
Hopland and Nyhus find that student satisfaction with the physical environment does affect 
student outcomes. Hopland and Nyhus  also conclude that students that are satisfied with their 
physical learning environment put in more effort at school than those who are not, suggesting 
that good school building conditions boost student motivation.  
Hopland  presents a possible explanation for such differences, as he shows that the 
correlation between technical conditions and user (i.e., student) satisfaction with the facilities is 
quite low. Hence, the technical measure may fail to capture several aspects that are important to 
students. In this paper, I suggest a different interpretation of the differences. I revisit the findings 
in Hopland and perform additional empirical investigations using the same data. I conclude that 
 
 




the data do not necessarily indicate that school buildings do not affect student achievements. 
There are two reasons for this. First, both Hopland and I find a statistically significant correlation 
between school building conditions and test scores in English. Moreover, the statistically 
insignificant results are insignificant due to large estimation standard errors rather than 
coefficients that are close to zero. I thus suggest that the diverging conclusions in the Norwegian 
studies at least to some extent are based on an interpretation that puts too much weight on 
statistical significance. 
As a final caveat, I emphasize that it is difficult to evaluate the effect of school building 
conditions properly. The main reason is that it is difficult to disentangle the effect from facilities 
and other resource inputs. If one does not properly control for all other resources used in school, 
one risk that a part of the coefficient for school buildings actually captures the effect from other 
resources. In the empirical analysis in this paper, that is evident from the observation that the 
coefficients always drop substantially when adding the control variables that, among other things, 
capture other important resources in the schools.  
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Table A1: Descriptive statistics, control variables 
Variable Obs Mean Std. Dev. 
    
Teacher/student ratio 13,874 10.42 2.47 
Number of students in school 13,874 326 147 
Share of teachers with license 13,874 0.83 0.09 
Combined school dummy 13,874 0.19 0.40 
Boy 13,874 0.50 0.50 
Father’s education 13,874 4.59 1.77 
Mother’s education 13,874 4.68 1.72 
Father’s income  13,351 473646 362740 
Mother’s income 13,649 256402 184242 
First generation immigrant 13,874 0.03 0.18 
Second generation immigrant 13,874 0.03 0.18 
Percentage of pop with univ. education 13,874 26 6.91 
Avg. gross income 13,874 343883 38526 
Effective number of parties in the local council 13,735 4.44 0.81 
Population growth (88-03, %) 13,742 11.53 10.21 
Local government revenue 13,742 96.70 10.01 
Funds  13,700 3.18 3.78 





























Table A2: Estimation of test scores. Full regressions with regional dummies, corresponding to 
Panel A in Table 3. 
 (A) (B) (C) (J) (K) (L) 
VARIABLES Math Nor Eng Math Nor Eng 
       
Poor buildings dummy -0.673 -0.267 -
0.623** 
-0.412 -0.106 -0.546* 
(= 1 if building is in Cat 2 or 
Cat 3) 
(0.420) (0.222) (0.301) (0.399) (0.205) (0.292) 
Boy    1.938*** -
1.179*** 
0.127 
    (0.233) (0.123) (0.187) 
Father’s ed.    0.871*** 0.596*** 0.592*** 
    (0.0624) (0.0444) (0.0528) 
Mother’s ed.    0.875*** 0.607*** 0.498*** 
    (0.0578) (0.0345) (0.0484) 






























immigrant    (0.637) (0.432) (0.578) 





immigrant    (0.522) (0.355) (0.427) 
Teacher/student ratio    0.0927 -0.00116 0.0132 
    (0.0727) (0.0374) (0.0548) 
Stud in school    0.000866 -
0.000350 
0.000146 
    (0.00142) (0.00081
1) 
(0.00101) 
Teachers with     -0.429 -0.711 -0.318 
license (share)    (2.336) (1.100) (1.623) 
Combined    -0.581 -0.232 -1.034** 
(1.-10. grade)    (0.451) (0.295) (0.419) 
Percentage with university    -0.0877 -0.0199 -0.0345 
education in the local 
government 
   (0.0839) (0.0387) (0.0479) 
 
 




Avg. gross inc.    2.87e-05 1.80e-05 9.88e-06 






Effective number of parties    0.117 0.263 0.834** 
    (0.452) (0.214) (0.341) 
Population growth (88-03, %)    -0.00929 -0.0265 -0.0319 
    (0.0383) (0.0221) (0.0250) 
Local government revenue    -0.00477 -0.0209 -0.0146 
    (0.0283) (0.0130) (0.0196) 
Funds (% of revenues)    0.00472 0.0156 0.0507 
    (0.0711) (0.0235) (0.0306) 
Share of socialists in the local 
council 
   -0.474 -1.770 0.524 
    (2.698) (1.535) (2.318) 
Observations 13,343 13,031 13,329 12,764 12,490 12,752 
R-squared 0.035 0.025 0.034 0.142 0.118 0.080 
Robust standard errors (clustered on local government level) in parentheses. 
Constant term and regional dummies (not reported) included. 



















Table A3: Estimation of test scores. Full regressions without regional dummies, corresponding to 
Panel B in Table 3. 
 (A) (B) (C) (D) (E) (F) 
VARIABLES Math Nor Eng Math Nor Eng 
       
Poor buildings dummy -0.653 -0.340 -
0.701** 
-0.318 -0.133 -0.499* 
 
 




(= 1 if building is in Cat 2 or Cat 
3) 
(0.415) (0.212) (0.292) (0.374) (0.165) (0.260) 
Boy    1.888*** -
1.188*** 
0.100 
    (0.232) (0.123) (0.184) 
Father’s ed.    0.868*** 0.590*** 0.578*** 
    (0.0615) (0.0438) (0.0536) 
Mother’s ed.    0.883*** 0.610*** 0.509*** 
    (0.0584) (0.0344) (0.0483) 






    (1.94e-07) (1.47e-
07) 
(1.72e-07) 






    (3.73e-07) (2.75e-
07) 
(3.77e-07) 
First generation    -4.700*** -
4.387*** 
-1.757*** 
immigrant    (0.645) (0.430) (0.577) 
Second generation     -2.653*** -
2.584*** 
0.788* 
immigrant    (0.543) (0.371) (0.414) 
Teacher/student ratio    0.0546 -0.0185 0.00724 
    (0.0731) (0.0373) (0.0571) 
Stud in school    -0.000106 -
0.00144* 
-0.000494 
    (0.00156) (0.00073
1) 
(0.000966) 
Teachers with     -1.973 -0.916 -1.700 
license (share)    (2.043) (1.030) (1.371) 
Combined    -0.602 -0.269 -1.236*** 
(1.-10. grade)    (0.547) (0.287) (0.402) 
Percentage with university    -0.0390 0.0320* -0.0139 
education in the local 
government 
   (0.0286) (0.0191) (0.0259) 




    (6.54e-06) (4.09e-
06) 
(6.36e-06) 
Effective number of parties    -0.523* -0.253 0.306 
    (0.275) (0.155) (0.263) 
Population growth (88-03, %)    0.00744 -0.00639 -0.0396** 
    (0.0246) (0.0124) (0.0194) 
 
 




Local government revenue    -0.0430** -0.0180* -0.0283** 
    (0.0186) (0.0101) (0.0136) 
Funds (% of revenues)    0.0404 0.00894 0.0736** 
    (0.0556) (0.0192) (0.0295) 
Share of socialists in the local 
council 
   -0.831 0.357 1.650 
    (2.268) (1.076) (1.561) 
Observations 13,474 13,162 13,457 12,764 12,490 12,752 
R-squared 0.001 0.001 0.002 0.122 0.103 0.063 
Robust standard errors (clustered on local government level) in parentheses 
Constant term (not reported) included 
*** p<0.01, ** p<0.05, * p<0.1 
 
 
